PITNEY, HARDIN, KIPP & SZUCH LLP 
711 THIRD AVENUE 
NEW YORK, NY 10017 

TO ALL WHOM IT MAY CONCERN 

Be it known that I, Joseph M. Kelly a citizen of the Unites States, residing in the 
state of Pennsylvania, county of Chester, whose post office address is 605 Leslie Lane, West 
Chester, Pennsylvania 19382, and I Daniel J. Edwards a citizen of the Unites States, residing in 
the state of New Jersey, county of Union, whose post office address is One Elizabethtown Plaza,, 
Union, New Jersey 07083, have invented an improvement in 

METHOD FOR TREATING DREDGED MATERIAL 

Of which the following is a 

SPECIFICATION 
Field of the Invention 
[0001] This invention relates to a novel method for treating dredged material in which 
dredged material is dewatered, contaminants are removed in at least one oxidation process, and 
the treated dredged material is suitable for beneficial reuse. 

Background of the Invention 
[0002] Periodic dredging of sea and river ports and channels must be performed in order to 
maintain safe navigable waterways. Unfortunately, due to pollution of our waterways, the 
dredged material often contains substances which does not allow easy disposal of the dredged 
material either at sea, or on land. In addition the dredged material typically includes very finely 
suspended solids which are difficult to separate from the aqueous suspensions and solidify. 
Moreover, such material includes finely divided clays, shells and organic matter which is 
typically not directly usable as landfill material. 
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[0003] Conventional approaches for treating dredged materials have included settling 
techniques and dewatering of the dredged material Unfortunately, settling procedures require 
extended term periods and often cannot be practically employed in view of the large amounts of 
material which must be dredged from a waterway or the vast acreage requirements for settling. 
In addition dewatering can be an expensive and inefficient process. Further, dredged material 
contaminated with pollutants, even if dewatered cannot be easily disposed of in landfill or at sea 
without detriment to the environment. 

Summary of the Invention 

[0004] Accordingly, there is a need for a method of treating dredged material which can 
Q convert dredged material into an environmentally safe substance which is easily disposed of or is 
O suitable for beneficial reuse. 

° a [0005] These and other objects of the invention are obtained by a method for treating a 
J dredged material comprising removing bulk particles from the dredged material, first adding 
y liquid to the dredged material, and thereafter separating liquid from the dredged material to 
fU obtain a filtrate and solid portion. Contaminants are removed from the dredged material by 

subjecting the dredged material to at least one oxidation process. The solid portion may be 

formed into a structural article. 

[0006] Adding water to the dredged material, prior to dewatering, yields a slurry stream that 
upon dewatering results in a solid portion which is easily processed into a structural article. 

Brief Description of the Drawings 
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[0007] Figure 1 is a schematic illustration of an arrangement for treating dredged material in 
accordance with the invention; and 

[0008] Figure 2(a) and 2(b) are tables setting forth concentration of liquid and solid materials 
processed in the arrangement of Figure 1. 

Detailed Description of the Preferred Embodiments 

[0009] An arrangement for treating dredged material is shown in Figure 1 . Raw sediment 10 
is obtained from a waterway and loaded onto a vessel or barge. The dredged material may be 
treated on the barge or vessel itself, or alternatively may be transported to a land based treatment 
center. Bulk material is removed from the sediment in receptacle 20. The bulk material or 
debris which has a particle size of greater than l A inch, preferably greater than l A inch, is 
removed by one or more vibrating screens. The remaining dredged material which typically has 
a solids content of 25% to 45%, more typically approximately 35% by weight, is conveyed to 
slurry tank 30 and liquid is added reducing the solids content to 10% to 20%, preferably 15% by 
weight. 

[00010] If the dredged material contains organic contaminants, oxidizing agents can be 
included in an additive package 40 which is mixed in a mixer 50 and added to slurry feed tank 
30. Suitable oxidizing agents include but are not limited to the group consisting of oxygen, 
hydrogen peroxide, ozone, chlorine, chlorine dioxide, sodium hypochlorate, calcium 
hypochlorate, sodium chlorate, sodium chlorite, bleach, potassium permanganate and mixtures 
thereof. The amounts of oxidizing agent employed is 100 to 20,000 ppm per ton by weight of 
dry solids. Suitable oxidizing systems are disclosed in U.S. Patent No. 5,914,040 which is 
incorporated by reference herein. Optionally an ionizer 70 can be used to generate oxygen 



radicals, for example, as disclosed in U.S. Patent No. 5,587,069 which is also incorporated by 
reference herein, which also acts as an oxidizing agent. 

[00011] The additive package 40 preferably includes a flocculating agent which is a 
polyelectrolyte. Suitable polyelectrolytes are cationic polyelectrolytes including but not limited 
to neutral polymers and quaternary polyamines, neutral or quaternary polyalklyeneamines and 
polyhydroxy alkyleneamines, for example polyethyleneamine, poly (2-hydroxy-l-propyl-N- 
methylammonium chlorine), poly (2-hydroxy-l -propyl- 1-N-dimethylammonium chloride), poly 
(vinyl-2-imidazolinium hydrogensulphate), poly (diallyldimethylammonium chloride, 
polyaminoacrylates, polyaminomethacrylates, polyaminodialkyl acrylate), for example poly 
O (N,N-dimethylaminoethyl methacrylate) alone or a copolymer with acrylamide, 

L J 

HP polyaminacrylamides, polymethylacrylamides, polydialkylacrylamides for example, poly (N,N- 
? Z dimethylaminopropylmethacrylamide) and poly (N,N-dimethylaminoethylacrylamide). A 
a J* mixture of polyelectrolytes may be used. A preferred cationic polyelectrolyte flocculating agent 
M, is a low charge, high molecular weight polyelectrolyte. Most preferred is a copolymer of a 
Ui quaternary acrylate salt and acrylamide, Nalco N-9908 dry, available from Ondeo-Nalco located 
PU in Midlothian, Virginia. The flocculating agent is added to the dredged material in the amount of 
0.5 to 1 0 lbs per ton of dry dredged material in slurry feed tank 30. 

[00012] The dredged material is conveyed to a dewatering receptacle 80. The dewatering 
receptacle may include at least one of a belt press, filter press or centrifuge . The most preferred 
method of dewatering the dredged material to obtain a filtrate and solid portion is dewatering 
with a belt press. The filtrate obtained from dewatering receptacle 80 can be recycled to mixer 
50 or slurry feed tank 30, or can be further purified by passing the filtrate through sand filter 90. 
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[00013] The solid portion can be fed to a pug mill 100 and combined with structural building 
materials such as fly ash, cement and other materials to form a structural article as described in 
U.S. Patent No. 6,293,731 which is incorporated by reference herein. 

[00014] In addition, oxidizing agent 22 can be added if contaminants remain present at 
levels that exceed end use product specifications. The solid portion can be recycled for 
beneficial re-use. For example, the solid portion can be used as a liner, protective cover, a daily 
cover or a final cap over a landfill, for strip mine reclamation, paving material for parking lots, 
airfield construction, road base or the like. 

[00015] A mass balance spreadsheet for the arrangement shown in Figure 1 is given in Figures 
2(a) and 2(b) wherein the raw sediment dredged material, after bulk debris removal, includes 
3 1% ± 10% by weight liquid and 69%±10% by weight solids. As can be seen from Figs. 2(a) 
and 2(b), the slurry feed material conveyed to dewatering receptacle 80 includes 15%± 5% by 
weight solids and 85%± 5% by weight liquids. After dewatering, the solid portion including 
57%± 10% by weight solids and 43% ±10% by weight liquid, is conveyed to pug mill 100 where 
it is mixed with fly ash and cement and other structural materials to form a structural article 
having 65% ± 10% by weight solids and 35%± 10% by weight liquids. 

Example 

[00016] Sediment will be delivered in barges to an unloading platform. Caterpillar 330 
long-stick tracked excavators or their equivalent will be utilized for debris removal and sediment 
transfer. The first excavator will be equipped with "grapples" for the removal of large foreign 
objects from the sediment. The excavators may be equipped with television monitors to assist the 
operator when the barge is at a floating level where vision is obstructed. Debris removed during 



this operation will be placed in roll-off containers that have been strategically placed, possibly on 
spud barge(s). 

[00017] Once gross debris has been removed, the second excavator will be used to remove 
sediment from the barge. This excavator will be equipped with a hydraulic, or electric 
submersible pump attached to the bucket of the machine. This pump will be equipped with a 
slurry gate to aid in producing a pumpable slurry for the dewatering operation. Wash nozzles 
will be placed near the suction point of the pump to aid in producing workable slurry suitable for 
mechanical dewatering with belt or filter presses, or centrifuges. 

[00018] Sediment will be pumped from the barge over vibratory screening equipment 
placed atop a mixing tank. The screening unit will consist of a double-deck vibratory screen, or 
its equivalent. Material greater than Vi inch, preferably greater than l A inch in size (plus l A) 9 i.e. 
larger size material, which would adversely affect the mechanical dewatering operation, will be 
removed during this step. The larger size material will be placed in another roll-off container 
adjacent to the first mixing tank. The debris and larger size material will be sent to a landfill for 
disposal. Material smaller than the larger size material will drop through the vibratory screen 
and into an agitated mixing tank for subsequent transfer to storage-mixing tanks prior to 
processing in the belt or filter presses or centrifuges. 

[00019] Progressive cavity sediment feed pumps will pump material from the sediment 
storage tanks to each of the belt or filter presses or centrifuges. The belt or filter presses or 
centrifuges will be equipped with one or more batch tanks where a polyelectrolyte flocculating 
solution will be prepared. This solution will be combined with the sediment when it is pumped 
from the storage tanks to the belt or filter presses or centrifuges. The flocculating agent will be 
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metered into the sediment depending on sediment flow rates and the percentage and type of 
solids present in the sediment. 

[00020] As the sediment is dewatered in the belt or filter presses or centrifuges, filtrate 
water will be produced. This filtrate together with wash water produced during the dewatering 
process will be pumped to storage tanks where most of the residual solids will settle out. These 
storage tanks will be equipped with mixers, which will be used should solids in these tanks need 
to be placed in suspension and returned to the dewatering operation. The sediment as delivered in 
the barge is anticipated to contain solids in the 40± 10% weight percent range, and therefore, 
some filtrate will be pumped to the barge to aid in producing a suitable slurry for the dewatering 
operation while the balance of the filtrate water will be disposed of in accordance with all 
applicable government rules and regulations. Prior to disposal, this effluent will be passed 
through a sand filter and other suitable equipment to reduce suspended solids and to meet all 
applicable water discharge specifications. 

[00021] Filter cake produced during the mechanical dewatering operation will typically 
exit the belt or filter presses or centrifuges on conveyors that will deliver cake to a pug mill, as 
necessary, for blending first with an oxidizing solution for further contaminant reduction as 
required to meet end product specifications, and additives including cement and fly ash to 
produce a Beneficial Use Product. Fly ash and cement will be stored in silos. The conveyor that 
feeds filter cake to the pug mill will be equipped with a weighscale to monitor the weight of 
material being fed to the pug mill. This weighscale will control the amount of oxidant, cement, 
fly ash and other additives that are mixed with the filter cake. If required, oxidant can also be 
added to the dilution tank. Suitable oxidants are described herein above. A proportioning pump 
will control the addition rate of oxidant, and rotary vane feeders (with speed control)at the 



bottom of the silos will control the addition rate of the additive materials at various feed rates as 
determined by the Beneficial Use Product specifications. 

[00022] The Beneficial Use Product material will exit the pug mill and be conveyed to an 
area adjacent to the mill where it will be stockpiled and then loaded, by front-end loader, onto 
rail cars or trucks for shipment to user locations. Alternatively, the Beneficial Use Product may 
exit the pug mill directly onto rail cars or trucks for shipment to user locations. 

[00023] One skilled in the art will understand the method of the invention can be carried out 
in a continuous or a batch mode, either on a barge in a waterway or land based treatment center. 
While the invention has been described in reference to preferred illustrative embodiments, 
modifications of the preferred embodiments will be apparent to one skilled in the art upon 
reference to the specification. These modifications are intended to be within the scope of the 
invention. 
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